Objective: To identify differences in what nurses consider as medication administration errors, to examine their willingness to report these errors and to identify barriers to reporting medication errors by hospital type. Design: Cross-sectional, descriptive design. The questionnaire comprised six medication administration error scenarios and items related to the reasons for not reporting medication errors. Setting: Two tertiary and three general hospitals in a metropolitan area, and five general hospitals in K province, in South Korea. Participants: Registered nurses working at tertiary and general hospitals in South Korea (n = 467). Main outcome measures: Consideration of medication administration errors, intention to report medication errors and reasoning for not file an incident report. Results: There were no significant differences in what nurses considered as medication administration errors between nurses working different in hospital types. The rate of incident reporting was very low; it ranged from 6.3% to 29.9%, regardless of hospital type. Korean nurses were more likely to report an error to a physician than file an incident report. The primary reason for not reporting medication errors was fear of the negative consequences of reporting the error and subsequent legal action. Conclusions: The rate of filing an incident report among nurses was very low, regardless of hospital type or whether nurses perceived the incident as a medication administration error. These results may have significant implications for improving medication safety in hospitals, and more efforts are needed at the organizational level to improve incident reporting by nurses.
Introduction
Globally, patient safety is a central issue in the current healthcare system. Medication errors, the most common type of medical error [1] [2] [3] [4] [5] , result in negative consequences, including long hospital stays, increased economic burden [6] and threat to patients' lives [1, 7, 8] . In view of this, medication errors have been used as a barometer of patient safety [9] .
Healthcare organizations in South Korea are not immune to medication errors. In a previous study, 98.7% of Korean nurses reported that they had committed medication errors within the previous 3 months, with an average of 13.57 medication errors reported [10] . However, approximately 88% of medication errors are intercepted by nurses [11] . These findings suggest that nurses are the healthcare professionals who could contribute the most toward the reduction of medication errors by performing checks at the final stage of medication administration. Furthermore, the number and severity of medication errors could primarily depend on the ability of nurses to manage the medication administration process. Thus, assessing nurses' knowledge and behavior with regard to medication administration is critical for enhancing patient safety in healthcare systems.
While most nurses perceive themselves as knowledgeable about medication errors, previous studies have indicated disagreement among nurses concerning the definition of a medication error [12] [13] [14] [15] [16] . A medication administration error is defined as a 'deviation from the prescriber's medication order as written on a patient's record, manufacturers' preparation, administration instructions or institutional policies/procedures' on medication administration' [17] . Identifying what nurses consider as medication administration errors would be an important first step towards enhancing medication administration safety [1] . Without a coherent understanding of medication administration errors, differing decisions as to whether to file an incident report will likely persist among nurses.
Medication error reporting provides an opportunity to identify and correct errors that threaten patient safety by communicating and sharing knowledge stored in an incident reporting system. Nurses must be able to learn from their own and others' errors. However, the rate of medication error reporting described over the past decade has been very low internationally [2-4, 8, 12, 18-20] . In Korea, the rate may be even lower, as only 50.8% of hospitals have adopted an electronic incident reporting system [21] .
Little research has been conducted to directly examine what nurses consider as medication administration errors, their behavior with regard to medication error reporting, and any differences that exist among nurses working at different types of hospitals. Most studies on medication administration errors have focused on safety culture or climate, factors that contribute to the errors, work environment and incident reporting [3-5, 7, 8, 10] . Additionally, previous research has been mainly implemented in tertiary hospitals [3, 4, 10, 18] , with a dearth of studies in mid-sized, or less acute hospitals, especially in South Korea.
Therefore, this study aimed to identify differences by hospital type in what nurses in South Korea consider as medication administration errors, and in their intention towards reporting these errors. Based on these data, educational programs to improve safety on medication administration error could be developed. In addition, these data can help to inform strategies that could be implemented in an effort to eliminate or remove barriers to reporting errors.
Methods

Design
This study employed a descriptive, cross-sectional design using a questionnaire measure.
Settings and population
The healthcare system in South Korea is predominantly private [22] , with private clinics and hospitals representing more than 95% of all healthcare facilities [23] . Currently, the numbers of tertiary and general hospitals in Korea are 44 and 281, respectively [23] . In addition, the majority of healthcare facilities are located in urban and metropolitan areas, which results in a disproportionate amount of acute care hospitals in South Korea [22, 23] .
Participants were registered nurses (RNs) working in two tertiary and three general hospitals in a metropolitan area, and in five general hospitals in the K province of South Korea. These 10 hospitals were located in geographically diverse regions of Korea. Hospital size varied, with bed capacities ranging from 100 to 900. The number of nurses working in each hospital also varied from approximately 70 to 600 nurses per hospital. Only two tertiary hospitals had an electronic incident reporting system, and the others had a paper-based incident reporting system. All RNs engaged in direct patient care were invited to participate. Sample size was calculated using the G*Power 3.1 program [24] . In total, 470 participants were required for an effect size of 0.03, with a power (1 -β) of 0.90, and a two-tailed alpha of 0.05 [24, 25] , with an allocation ratio of 3:1 in an independent t-test analysis.
Questionnaire development
A questionnaire was used to identify what Korean nurses consider as medication administration errors, and to examine their intention to file an incident report and to report the error to the physician. The questionnaire comprised three parts. The nurses were presented six scenarios and were first asked whether each scenario could be categorized as a medication administration error. Subsequently, using the same scenarios, nurses were asked if they would report the error to the physician, and, finally, they were asked if they would file a report in the incident reporting system. For each question, the nurses were asked to answer 'Yes,' 'No' or 'Do not Know.' Finally, nurses were asked to cite the reasons for not reporting medication administration errors in the incident reporting system.
Translation and validation of medication administration scenarios into Korean language
Six medication administration scenarios, developed by Mayo and Duncan [12] based on theoretical or hypothetical medication administration errors, were adopted in this study. First, the six scenarios were translated into Korean by a bilingual researcher, and then they were back-translated into English by another bilingual professor who had majored in English. These two versions were reviewed by a Korean American professor in a college of nursing in the USA, and minor revisions were made to minimize confusion and improve clarity. Then, the revised scenarios were reviewed by five RNs in Korea to ensure face validity. All the RNs had Master's degrees in nursing, with 5-18 years of experience in direct patient care. As these RNs reported that the Korean version of the scenarios was clear to understand, they were adopted in the study without any further changes.
After the questionnaire was designed, pilot testing was conducted with six RNs with more than 5 years of work experience in the medical intensive care unit (MICU) in order to identify any misunderstandings or confusion by the participants regarding the questionnaire. These nurses approved use of the questionnaire without changes.
Reasons for not reporting medication errors using an incident reporting system
On the basis of the Modified Gladstone Survey [16] , a literature search, and input from five experts, each with more than 10 years of clinical nursing experience in tertiary hospitals, 14 items were developed to determine the reasons for frequent failure by Korean nurses to report medication errors.
Each item was rated on a 6-point Likert-type scale ranging from 1 (Very Strongly Disagree) to 6 (Very Strongly Agree), to enable comparisons with previous studies [26, 27] . A pilot test was then conducted with six RNs, each with more than 5 years of work experience in the MICU, to ensure face validity. Several items were revised to increase clarity.
Data collection procedures
A convenience sampling method was employed to select participants. The researcher visited three of the hospitals and explained the study purposes and data collection procedures to the directors of the nursing departments. Owing to geographical barriers, the other seven hospitals were contacted by telephone. After obtaining permission, the questionnaires were delivered to the respective nursing departments by express mail. The total number of questionnaires distributed to each hospital was primarily based on the number of nurses working and input from the nursing director at each hospital. A total of 650 questionnaires were distributed, and 480 were returned, resulting in a response rate of 73.8%. Thirteen questionnaires were excluded from analyses because of insufficient information. The response rate of the participating units ranged from 69% to 90%.
Each potential participant received a letter containing information explaining the purposes of the study along with the questionnaire. The consent form clearly stated that participants were free to decide to participate in the study and were not compelled to do so in any way or by anyone. The participants were informed of their right to withdraw from the study at any time. The final sample reflected those who agreed to participate in the study by completing the questionnaires.
In order to increase the response rate, three reminder calls were made to the directors of the nursing departments of the participating hospitals. A locked box for the completed questionnaires was placed in the nursing lounge of each unit for 2 weeks. The participants were asked to return the completed questionnaires within 2 weeks. A research assistant visited three of the hospitals to retrieve the questionnaires, while the other hospitals returned the questionnaires by express mail. All of the data collected were stored to ensure confidentiality and anonymity.
Analysis
The data were analyzed using SPSS 19.0 (SPSS Inc., IL, USA). A chi-square test was used to examine differences between hospital types in terms of the demographic variables of nurses, what they considered as medication administration errors, and their willingness to report these errors. Independent t-tests were used to compare nurses' reasons for not reporting medication errors in the incident reporting system between hospital types. Results were considered to be statistically significant when P < 0.05
Results
Demographic characteristics of the participants
A total of 467 RNs participated in this study. The numbers of nurses working in tertiary and general hospitals were 349 and 118, respectively. In both types of hospitals, most participants were female, less than 30 years of age, and only about 17% were older than 36 years. Almost 40.5% of nurses had above a Bachelor of Science in Nursing (BSN) degree in tertiary hospitals, whereas almost 85% of nurses in the general hospitals had a diploma. There were no differences in gender, age or years of experience between hospital types, but education level was higher among nurses working in tertiary hospitals (Table 1) .
What Korean nurses consider as medication administration errors by hospital type
The data on what nurses considered as medication administration errors by hospital type are presented in Table 2 . There were no significant differences in what nurses considered as medication administration errors between tertiary and general hospitals.
Intent to report medication administration errors to the physician by hospital type
There were no significant differences in physician reporting between nurses in tertiary and general hospitals in all six medication administration error scenarios. Thus, regardless of whether nurses classified an incident as a medication error, more than 50% of the nurses responded that they would notify a physician (Table 3) .
Intent to report medication administration errors in the incident reporting system by hospital type
There were no significant differences in filing a report in the incident reporting system between nurses in tertiary and general hospitals in all six medication administration error scenarios (Table 4 ). In five of the scenarios, with the exception of the infusion pump issue, more than 70% of nurses indicated that they would not file an incident report. Furthermore, in three of the six scenarios, fewer than 10% reported that they would file an incident report.
Reasons for not reporting medication errors by hospital type
Korean nurses' reasons for not reporting medication errors are presented in Table 5 . Only three items significantly differed between nurses in tertiary and general hospitals. These items were related to criticism and responses from peers or other professionals, and fear of managers. The nurses in general hospitals were typically less afraid of criticism and of their nurse manager than the nurses in tertiary hospitals. Fear of the negative consequences of error reporting and legal action were the main reasons for not reporting errors across both hospital types.
Discussion
This study identified that the majority of participants would not report an error using an incident reporting system, no matter how 14 (11.9%) A patient receiving TPN feeding via an infusion pump is given 200 ml/h instead of the correct rate of 125 ml/h for the first 3 h of the 24-h infusion. The pump was reset to the correct rate after the change of shift at 7 AM when the incoming nurse realized that the pump was set at the incorrect rate. Means were calculated using a 6-point Likert scale: 1 (Very Strongly Disagree) to 6 (Very Strongly Agree).
they classified the scenario. The rate of filing an incident report was lower for Korean nurses than for US nurses [12] in all of the scenarios presented. In a recent study on medication errors in Korea, 22% of the nurses responded that they would inform only the physician, and not the nurse manager, and 19% indicated that they would not report medication errors committed by anyone else [3] . Thus, in general, Korean nurses were less likely to report an error to a nurse manager than they would to a physician, and an even lower number of these nurses indicated that they would file an incident report. In studies performed by Ulanimo et al. [20] and Mayo and Duncan [12] , US nurses believed that only 28.9% and 25% of medication errors, respectively, were being reported to the nurse manager through filing of an incident report. In a study by Güneş et al. [13] , 66.7% of nurses stated that they had made medication errors in the past 6 months and had not reported the errors, and 29.6% said that they did not know how to file a report. Potylycki et al. [19] also reported that 50-96% of errors go unreported because nurses are afraid of the negative consequences of reporting an error and distrust their employer's ability to be constructive and to provide support.
However, the rate of reporting using an incident reporting system in this study was even lower than that revealed in previous studies [12, 13, 19, 20] , as only approximately 10% of Korean nurses in this study responded that they would file an incident report. This finding raises questions as to why Korean nurses are more reluctant to report medication errors through an incident report than nurses in the USA. A possible reason for this lower tendency to report errors to the nurse manager than to the physician may be a result of the hierarchical relationship between the nurse and the nurse manager in Asian cultures. In a study conducted in Taiwan by Chiang and Pepper [26] , it was reported that fear was the main barrier to reporting and that this fear was related to the organizational power hierarchy. Nurse managers directly supervise and evaluate the performance of nurses in their wards, but they do not have clinical treatment authority like physicians do, such as prescribing treatments or necessary procedures to affected patients. Thus, nurses may feel that physicians could resolve or decrease any adverse patient reactions, and they feel more comfortable reporting medication errors without worrying about penalty and performance evaluation by nurse managers.
In general, there were few significant differences in the reasons for not reporting medication errors between hospital types. The primary reason for not reporting errors in this study was fear. Similarly, Ulanimo et al. [20] reported that US nurses do not report certain medication errors because they fear the reactions of their nurse managers (60%) and peers (65%). In a study that Petrova [28] conducted in Malta, nurses perceived that the focus on the individual, rather than the system, was a barrier to reporting medication errors. In other studies, the reasons for not reporting medication errors included lack of positive feedback, as well as the concern that patients and families or the physician might develop a negative attitude toward the nurses [1, 3, 26, 29, 30] .
Using focus groups and in-depth interviews with risk managers, Hartnell et al. [1] categorized barriers to reporting medication errors according to the following five themes: reporter burden, professional identity, information gaps, organizational factors, and fear. In previous studies performed across Korea, nurses have consistently reported that fear is the primary reason for not reporting medication errors [4, 31, 32] . Therefore, the development of a supportive organizational environment to encourage the reporting of medication errors and a nonblaming organizational culture are prerequisites for promoting patient safety.
There were no differences in what Korean nurses considered as medication administration errors or their intent to report medication administration errors in terms of educational degree, years of work experience, hospital type, or electronic incident reporting system in this study. A strength of this study is the relatively large sample size collected from geographically diverse regions. Most previous studies on medication errors performed in South Korea have utilized data from only a few hospitals, which were mainly tertiary, and from limited regions.
Limitations
The study had several limitations. First, the use of convenience sampling limits the generalizability of the results. Second, educational level was higher among nurses working in tertiary hospitals compared to those in general hospitals. Third, the data collection method differed across hospitals due to geographical barriers, which may have influenced the results of the study. Finally, the response rate in this study was 78.3%, which although relatively high, cannot guarantee nonresponse bias. This factor needs to be taken into consideration when interpreting the present results.
Conclusions
There were no significant differences based on hospital type in terms of what nurses considered as medication administration errors. Additionally, the rate of filing an incident report among nurses was very low, regardless of hospital type or whether nurses perceived the incident as a medication administration error. However, nurses felt more comfortable reporting issues directly to the physician rather than filing an incident report. The primary reason cited for not reporting medication errors was fear. Therefore, in order to remove barriers to error reporting, greater efforts should be made at the administrative and organizational levels to create a positive environment that removes fear of penalties and eliminates blame from others.
